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K> :z.}^^i^ijj]^:^^)l^j<^)V (hi;7i:=^;v) .-^;^.-^^'>A7'nv^ h\ 
7 ji^;vj^;^'i^^'^A7'nv^ h\ b u 7a^^;V'i^;^s^^'^A 
7'n-v^ F\ n-7°nt:;v h i; 7a:.^;V'i^;^^^'^A7*n"7^ K> n-7*^;vh 
V 7i:::^;v.1^:;^.i^^'>A7*n-7-f h\ -r h 7 J-^;^'-^;^^— '^AT'nv-^ K\ x 
b 7-n-:^^^;V'i^;^?}^^':7A7'nv^ K -r h 7 7 j^^^V'i^;^^-'^/ AT'n 

■^^ F> h *7i<=^;nf.=.;vs^;^s^^'^7A7'n-7-f b\ 7i•:^>';^^ u 7^^;^ 
^ (N-^-9^;^-N-7i^;i/T^ y) h V7i— Ar^;^^^ K 

, h 7i — ■>AT^:t^'r h\ T" h 7 7 A 

A^^-9-7;Vp^n4N;;?.7i - ^^ f- h ^a^f-;i^^i^7.'i^— 7 Ax b 
^7;V:tn.-KV- f-h7^;^ (Vl KD^ vp< ^7. J^^-t? A-9-;i/7 
b> T- h 77a^~;V4^X5f:^'^AT- h '7 7^ — 
[0 0 2 5] 
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(i i i) r)vy=-'y2>,m.',-TV'^-Ti-y'^}VT)i'y:='^A^uy^h\ Th 

^t-^'f K . hu^j^^;^ (2 -^f^;^-7a^-;v) T;^v-'>A^^^ Kn:^^-^^ 

(4 -:5'nn ^'ic^;!/) T;V V — A-^>f M/- > , Wy^^f^ (3- 
r.hn'7a^^;v) T;wy^'>A/N*-:5'n V/- hi;-7jc:^;V (2, 4, 6-^ 

'7i-;i/) (yjL-;i^) T;vv::^'i7AT- h ^y ic:;v.-3€ix- hv;^ (4-^ 

[0 0 2 6] 

-p{^;vy j:^^;^— "^a/n'-^d h^yj^-^i' (4-^h^v 

yi^;v) x^Ji?-'^7AT- h y y;v:tn.icv- bi;;^ (4 -^f-;vy 
) (^^^W ;^^jK-'!7A^^-9-y;i/:tn:^:;^y JL- h ;^ (2-^h^v 
ya:^;i/) ;^^jK^'>a h v y-'^:**Dp« 3^ — .i^";?-^- xh'^^ 

>^ (4 -p{-^;vy ;v) ;^^:^*^'^7 a h y;v:e-n^ >';^;v;^:t-- b^o 
[0 0 2 7] 

Ann., 1851, 78, 95;Ann, , 1902, 321, 166;Be 
r., 1915, 48, 1759;Ber., 1921, 54, 1451, 14 
6i;j. Chem. Soc, 1930, 192i;Ber., 1954, 6 
1, 908;Ann. , 1952, 577, 26;inorg. Chem., 1 
971, 10, 1900;lnorg. Chem., 1996. 35 (5), 1 
168;Chem. Eur. J., 1996, 12 (2), 1627; loni 
cs, 1 9 9 7, 3, 3 5 6;Chem. Commun, 2 0 0 1, 1 4 6 6^ 
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[0 0 2 8] 

.>A/N-f Fn:t^-9-'f hi;7:c^;v(2, 4, 6 - h p« ■5^;V7 T 
(2 ;^-^sK^'^7A/'?«-^ d hi;;^ (4- 

o 

^ru^) tVXO. 0 5-5. 0 OOmmx^m^f^. ^tL<{iO. 40-2 
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. 00. xy)W-tL<ito. 60-1. 2 oo^m-^^m^n-^o mm\<o^m 

[0 0 2 9] 

^mM-^m^^^^^^m^^^yy^t^^it-^^ (4) ^>L<t± (5) x-m^tL 

-IK (4) ^L<{± (5) tciSi/^-C. Q{i:^^i^.^, ^^i^^-i fcti 3 
MT-^^-to Yitmrnm^. ^MJ^^I-. -C (R3 2) (RSS) . -N (R3 

)v^}vm ; i -'fu}^)vm. t -r^;w*#o^ii^T;v^;w* ; v^n/^y^;^ 

^V7'n^^;v3^, -yyi-^}vmm<or)V^=.)V^\:s^^=-}V 

i-r^^;i/*. :7ji::::;vj^-^-;v^, p«>'^;v-i- 

v^. -/o .-K^ v^. i - "/n t-^V^ v^^O T;v n ^ ; 7 

^^<. ^(OW^^tLXlt. •fltffB<5C»R 1 8~R3 4-ea;^tL^gm*^W^ 
[0 0 3 0] 

R 1 8~R2 2. RVR2 3 ~R 3 4 O^-B-Uf^ffiit^^ 2 cx^^tc J: 
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• 



fl^^tit^j:<. HtffBOR 1 8~R 3 4Xm^fi^W^&^mf^^t^^X^:h 



nitltfziiZ^mi'o—^^ (4) \,zi^\,^X n-d^2<Dm^ii. R18~R2 
{i|WI— -C^>^>&oT^) cfcv^o — (5) lC*5V^Tn^«20:^^{i^ R23~R 

[0 0 3 1] 
[0 0 3 2] 

:$:^HJtii3V^T. WMX^^^^mT ^ >l±rm-m.^ (6) ^)L<{± (7) 
[0 0 3 3] 
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[0 0 3 4] 

ZimmiW.^. ^PMl-. -C (R 5 1) (R 5 2) . -N (R 5 3) > 
TV-;v*=^^1-o R 3 5 ~ R 5 3 {i7fc*lf.-?-> r)l^^)U&, T^V^^^Uft. T 

T';-;v*. T;v3dfv». TU-;v:t^v*. r^^m. -bn 

^-rnm^^^^-To R3 5-~R4 0. ^fc(iR4 1~R5 3(Dm^ 

U#^tt^<^2oco^lcJ:oTm*?^^bT^) iv^o piiltfzit2i:mL. — 
(6) iC^v^Tp = 2 60J#^fi. R3 5~R4 0Od-^V^TtL;e>^^^^M*^ 
^L. T-^^J&oT^> iv^o — (7) ^ci5V^-Cp 

= 2 (^J^-^ti. R 4 1 ~R 5 3 <D^ ^^^•tfi^ff'-^^M^&^^l^. ^^-t^ 2 otc 

[0 0 3 5] 

R 3 5~R 5 3 (i:ir#6^tc(i7K*J!E^ ; b 9 ■7;V:^-n p{ -^^v 

; p< b^v> y°n5^°:3rv. i-yn^J^'^v, t b ^v^(7)T;V:3^:>* 
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10 0 3 6] 

LT<J:v^o tfz. R3 5~R4 0-^ L<{iR4 1~R5 3 icisv^T 2 cx^StcJ; 
^it{i^<. IrfflOR 3 5~R 5 3X-m^fi^W.^^'^mf^^t-i)^X-^:ho 

^^mr^>^\:^m(Dmm*it. ^^m^^^ry^it^mKMLxm-^o. 4-4 

[0 0 3 71 

. ^'fk^niM. m'fkS-^> m^b^-«|si. ^ 

XW^O. 0 0 1-0. 3*;K *jF^ t < t±0. 0 1-0. 2^;V'T'^<?>o 

i\:)v\£i^yA^ Byit'^^yyj^m<^^WiM'^mm-rh^t^x^ho ^p^h<Dm 
mm'tmwt:h^>^. ^<Dm.mmt^^m^^uvyit^m i ^)v\z.n\.x o . o 

0 1-0. 5^;V^ L< JiO. 0 1-0. 2^)VXhho 
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[0 0 3 8] 

Rmv^^^. MMiJ')"^^^ j^^^i'ifv'^A. ^m-fev 

h% -^^Apt K\ "i^Ao^h^v h\ Uf-'i7A- t e r t -yh^v 
:^ b V -i^A- t e r t -TY^-y * U "^A- t e r t h^v K^O 

At? 2b -So 

^tLf>0:^»{i^«T^ ^tC^LT 1. 0-4. 0^»> $f t L < fi 1 . 2 
-2. 0^4'^ffl:^tL;?>o 
[0 0 3 9] 

V'7°ne;v^>-fe'>', v-7a.^;vp« ^ ^nn^>-t*>, 1, 2-v 
iJ^nn^>-tf>^ 1, 2, 4 - b iJ^nn^>Hf 

, r^iiKn^b^, u^m^immm'^^f^ymit^mmmtimit^m : i, 

4 -v'li Kn>^7i5' 1, 2, 3, A-y' Yy\^Yui-y ^ Vl^^ 9, 10 
-i^b Knr > h 7-fe>> 9, 1 0 -V"^ Vuy j^i-y Y vy . A, 5, 9, 1 
0-xh^t Knew, 1, 2, 3, 6, 7, 8 -^^-^-li Kn tf lx>', 
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[0 0 4 0] 

(III) m.mmmm^t^^i^'f^-y. y^y. ■r'^y. ^>r:^y 

T:^y^ ^y'^Tijy. 3, 3--xp«^>>Vb V-t':*^. ^^•9--7':^>> -^-f^T 
ijy^ 2-^^;v-4-J^-^;vx h^-Ti^^^o 

(IV) ^l&^J3i!«<k^tJ : 1— ^7^•r>^ 2-^-/^>. 2-^i^x>> 3 

i-T-'v^. i-'>>'r-t>> A-Yr^y. 3, 3 - vp^'f-;!^- 1 
-T'-feV. 1, 3, b-VTiJ Y'')^y. 5-hUT*-fe>. 3-p{f^;V-4-J^ 
^;V-2-7*-b>. 1-YTz/y. 3-YT^y-\-^ y. l-h';T'v>. 
5. 5-v^^;v-3-'!7^>7'-b>'- 1 3-Kt':^ 

Vuy )V-^vy^o 

y^ y-n^y^y \yy. (+) - « --7^^ > k^>. (-) -/3--7^^>^ kv> 
. (-) -i-^-^yy-y. (+) -3-p{^^T>'. ^^'--^V'T-^^ (+) 

(+) — (+) -a-^^^y. (+) -/8-ti°^>^ (-) - 
p-iji^^-^y. {-) - >i vy. {-)-p-^y^vy^ (-) 

-a-'tYVy. ( + ) -^--fe';^-^> (-) -^-l^'-9-4^'V>> «--7AV' 
[0 0 4 11 

hi)v^>^y^(7)T)v^)V^y^y-^^ a--f;^tr^>^ p -T-J^^^y. y- 
y-)V\£^y^ yju'^yYuy. \yy^<D-T)Vy<y-AmtL\^^o ^itt^o 

/^UTy^t^'^l^)l'^znLxl oo~iooomi <Dm^x^m^^^o 
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[0 0 4 2] 

9 0-13 ox:<Dmmx-^ho 

(DKmU^m^O^^itm-^ 80-250 $f$L<{i 90-130 "CO^ 
ffl-e^^o KBUm^2-oi;k±<Dl§^iim^S 0-250 1:. $f^t<{± 170 

-2 1 ot:olSH'e^;&o 

m^m'l\:^m<o^^iim'^ 1-12 PHifi;S-e*)^o 

[0 0 4 3] 
[0 0 4 4] 
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( I -6) 




(1-8) 




(1-10) 




MeQ 





OMe 




CsHnCn) 



(1-9) 



Me. 





f 





Me 



(1-1 1 ) 



[0 0 4 5] 
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[0 0 4 6] 
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[0 0 4 8] 
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[0 0 4 9] 

immm] 
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[0 0 5 0] 

N, N'-v7i~;v- N, N* -}£7s (3 -;><-^;v-7i^;W - (p-^- 
-4, 4' '-vT^:^ (M^'Tb-a-tr I - 1 1) <D^)^ 

N- (3 -^^;^'7 -N--7i^;i^T^ > 1 8- 05g (9 8. 5 2 ^ 

> 4, 4" -V3-K-1, 1' : 4' , 1' ' i 

. 87g (24. 63^'; ^JV) , 7Xm<b:* U'^All. 06g(197. 05 

> ^^tf^—mo. 4g (4. 0 5V^;v) > -r h^-n-7'f-;vj^;^5^ 

^^A7'n^^Kl. 36 g (4. 0 5';^;^) . h 1 0 m 1 ^t^-a-LM 

^^^^T 115-125 r-ei B#P^KJiS$-fr:^wo KB^k. V 2 5 m 1 

5 0ml -^mXiX^^WM:. 7K^5fet■C/i•^e^il*^m•:^ V V 'i^A-emTfcLT^j^ 
L/co ^;^^J^»Jm> ^Stta±3. 9 g^«t5 0-5 5t:T-mMm^L 
TMSU Lfzo h > =^itffi^* LTim-^i^f^^V 2 8ml L?t*PB^B^f^lt 
SULT. S-feffiMH^B^U-CifiMfc-a-J^ (I- 11) *13. 7g (11X^9 4. 0 
%) ^fj^LTtgW^b-^t^ti. 8 9-1 9 Orr-. HPLCt?^i6/z 

-^*{±9 9. 5%'e^ofz(HPLC<^^#(i> :^7^A : YMC-A- 0 0 2. 
mtm. : ^^-^-^/x b^t Kn-7^>' (V/V= 9 7/^3) . ^^jUUV : 3 1 
Onm^.^iLilO. 8ml/^min)o 
[0 0 5 1] 

%mm 2-8 

[0 0 5 2] 

itwai. 2 
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10 0 5 3] 

itmms 

[0 0 5 4] 

mi] 
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[0 0 5 6] 

N, N, N',N'--rh^ {3 - ^ ^)Uy -9, 10-vT^y7a^ 

> M^^ (M^-fb-a-tf 1-22) (D^^ 

9, lo-tf;^ (3 -^^;i/T-'; y) :7j^f-> m^;:/6. 6g (17. o^v 

> m-3- Kh;VJ^> 1 4. 8g(68. 0 ^ Jl') . yKMitiJ V 
3. 8 2 g ( 6 8 5 •=E;1') . ^it^-m 0. 98g (6. S^V . J^-f- 

;i/ h i; 7i-;vj}^>^;i^^'>Arn>7^ K2. 52 g (6. 8^V^;v) . x;!^!::' 

y V > 1 0 m 1 Lmm^WTf 115-125 rt? 2 stp^^/s Ltzo 

. «ff^MtCTRS^^*^*L> h;VJL> 5 m K i^m-^^;V6 7ml. 7X2 
2ml =^»LT:$3^?tLfZo ^^®tcy ^y-;i/7 1ml ^^So LTi'^SPBl^ L 
. ^H-feffi^B^ilLTgfiMb'a'ty (1-2 2) 

^9. Og (JDl¥9 3. 0%) ^fzo W(bfl'fz^mm<Dm.^,2 2 3-2 2 
HP LC-e^ie>/i'^»(i9 9. 6%t?*ofz(HPLC<^^#{i. :7?7^A:YM 
C-A-3 1 2. v§«: y ^y-;i//T- h^li Kny^^ (V/V=9 9/1 
) > ^^mUV : 2 5 4 nm> ^S: : 1 . Oml/min)o 
[0 0 5 7] 

mt^m 1 0 

|4- [N- (3 -p{f-;^-7^-;i/) -N-7i^;i/T5 ^i-;!^ 

\ T<y (m^<t-^^ 1-25) (D^m 

h U;^ (4 -r^n^7i-;l') T^^S. 2g(17. 05 V^;!') > N- (3 
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-N-7i^;vT^ V 1 8. 7g(i0 2. 0 5';^;v). 

^m-^V^J^lS. 5g(10 2. 0 5.^^)1^) . 3 ^^tmo. 5g (2. 6 

, ^y~J)PhVyj^—)i^yi^:^yi^^'y^^T^y^ VI. Og (2. 6 5V^ 

;W ^rl-^L^ mm^^T2 0 0-2 1 OVT. 1 2B#P^K{£L^v:o KiSf^. > 
1 0 Om 1 fc7K5 Om 1 =£: ^JlD L^^f^. 7Kt5fe tT^tlt^^itTK^^':^ h 

V '^^At^m^KL. ^^Lfco ^:^^J^?iSim^ ^m.mK^^^y 1 0 Om 1 

MLx^m^B^L. mn^^m^^mtLxumt^^ (1-25) ^7. 9g m 

mS5. 3%) #7^io #^tLf^g6<Jt?{±^ ife.^,2 1 0-2 1 IVX-^ HPLCt? 
l^ibfz^Mlid 9. 2%-e^ofc (HPLCCQ^f^. :^7A : Sup e r-OD 

s> y-)vxv-h^}^h'uy^y (v/'v=9 7/3) . M«5§«J : 

h 1; j^f^;l/T^ l^m#0. 1 %> :^ffiUV : 2 5 4 nm. m» : 0. 8ml 
/^m i n) o 

[0 0 5 8] 

mmm 1 1 

9-7 ;v/N'y'- ;^ ('^J^^fb-a-i^ 1-27) o-^^ 

6. 4 7g(9 8. 5 2 ^ 'J <=e;V) , :/n^-^>4f > 3 1 . Og ( 
1 9 7. 0 4 ^Vej]^) ^ mMi-^')'^'^! 0. 4 4g(9 8. 5 2 ^V-=e;V) 
. ^0. 4g (8. 0 ^ ';'=e;v) , X h9-7j^^;V:a^;^:5^^'i7A^n^ 

-fKs. Og (8. o^v^;v) m.m%mTi 1 5~~i 2 5^x2^ 

mKlBLfZo KJZ^^. >;VJ:.>50mli:7Kl00ml ^«L:55-?gLft. 7Xi5feL 
■C;ta§'^rit7K^im':^^';•^7A-e^j^L/io ^^t^J^MM. ^^^±1 5. 6 
g^miJULS 0-5 5X:T-lB#PBm#L-CMJt7to b ^l'^ LT^ 
^ y~)V3 5 2mim\\LM,mL. e-fefilga^H t LTg SMfc^t^ (1-2 7) * 
22. 7g(iDl^94. 8%) nfzo W^fifzEmmii. 6-9 K 

FLCXi^libfz^mii9 9. 8%-t?^oyi: (HPLCO^#. ^^r-^AlODS- 
8 0 TM. mmWi : T-fe > i;;v/7X (V/'V= 6 5/3 5) . ^«^IJ : h V 
J^^Jl^r mM^O . 1 %s ^ttiUV : 2 5 4 nm. ^4 : 1 . 0 m 1 
i n) o 

[0 0 5 9] 
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—m.^ (1) ~ (3) (7)^m^<D:^:^T'^^)l^'=rym^^^^^^^^<7)^^\,z 
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